Abstract. We investigate the potential impact of forthcoming Jefferson Lab semi-inclusive polarized deep inelastic scattering proton measurements in the determination of the sea quark polarization in the nucleons by means of a next to leading order global QCD analysis. Specifically, we estimate the resulting improvement in the constraints on polarized parton densities for different flavors, which is found to be significant for up and strange quarks, and the correlation between remaining uncertainty ranges for each of the parton species.
Introduction
The way in which sea quarks are polarized inside nucleons has been a persisting question ever since the spin structure of the proton began to be unveiled by polarized DIS experiments. Even today, in spite of several successful experimental programs, this question to a large extent remains unanswered. Contrary to the common belief before the paradigmatic EMC experiment at the end of the 1980s [1, 2] , the data obtained by the collaboration suggested that sea quarks and gluons in the nucleon carried non-negligible polarization. However, this conclusion was, and has been for many years, conditional upon rather strong assumptions on isospin symmetry extended to polarized phenomena. In the subsequent years, isospin symmetry itself was seriously questioned [3] and, consequently, sea quark polarization turned into an even more elusive question.
Global QCD analyses, including semi-inclusive measurements of polarized lepton-nucleon deep inelastic processes, began to change this situation more recently [4, 5] , and today these data allow one to constrain the extraction of polarized parton densities in QCD global fits [6] . The effectiveness of these constraints, of course, relies on the precision of the data and this is why the forthcoming generation of semi-inclusive experiments is crucial.
In a QCD global fit the uncertainty range of the resulting parton densities can be estimated by analyzing the profile of the χ 2 -function of the fit to data against variations in the different features of the densities. This technique has in both distributions will be related to the inclusion in the fit of more precise data on charged meson electroproduction. Another interesting effect of the inclusion of these data is the softening of the correlation between the allowed range for the polarization of up and down sea quarks.
In the following section, we settle definitions and conventions for the global fitting procedure and the way in which we study the profile of the χ 2 function. We also discuss the characteristics of the forthcoming semi-inclusive experiment and explain how we evaluate the impact of it in a global fit. Then, we compare the results coming from the analysis of the set of data available at present, against those that would come from the data set enlarged with the forthcoming measurements, both for the individual uncertainty ranges, for the net polarization of the different flavors, and for the correlations between flavors. Finally, we present our conclusions.
Global QCD fits and new data
In the present analysis, we implement the NLO QCD global fit to existing data along the lines of what was done in [6] but restricting the input fragmentation functions to those of [9] , which were shown to give the best fits to combined polarized data. The NLO expressions for both inclusive and semi-inclusive spin-dependent asymmetries and evolution equations for the parton densities can be found in [10, 11] and [12] , respectively.
The data sets analyzed include only points with Q 2 > 1 GeV 2 , listed in Table 1 , and totaling 137, 139, and 37 points, from proton, deuteron, and helium targets, respectively, from polarized inclusive deep inelastic scattering plus 60, 87, and 18, from proton, deuteron, and helium-3 targets, respectively, and from semi-inclusive deep inelastic scattering.
The main conclusions reached in [6] were that using the Lagrange multiplier approach [22] as a means to explore the profile of the χ 2 -function against different degrees of polarization in each parton flavor, definite estimates for the , 63, 18 [20] Total 478 uncertainty in the net polarization of each flavor, and in the parameters of the polarized parton distributions, can be obtained. The overall result is a well-constrained scenario where semi-inclusive data are not only consistent with inclusive measurements, but improve the constraining power of the fit for all the distributions, being crucial for the light sea quarks. The best fits suggest an overall picture for the quark densities at 10 GeV 2 where, within uncertainties, up quarks are almost 100% polarized parallel to the proton, down quarks anti-parallel in a similar proportion, and sea quarks have a small and flavor symmetric negative polarization. The first moment of the gluon distribution is found to be in agreement with the most recent direct measurements [23] close to 0.6, constrained to be smaller than 0.8 and larger than −0.05 within a conservative increase in the χ 2 -value within a two percent range (∆χ 2 = 2%). In order to evaluate the impact of the forthcoming semiinclusive proton data of Jefferson Lab, we included in the global analysis the expected values of the π + , π − , K + and K − semi-inclusive asymmetries on a polarized proton target, computed with the best set of parton densities obtained in [6] with expected experimental uncertainties, as an additional set of points to be fitted. The projected statistical accuracies of these asymmetries are based on a total of 225 h of 6 GeV polarized electron beam on a polarized NH 3 target. The electron beam current is assumed to be 80 nA with a polarization of 80%. The standard Jefferson Lab Hall C polarized NH 3 target of 3 cm thickness and 80% polarization is assumed. The scattered electron will be detected at 30 degree with an array of lead-glass detectors in conjunction with a threshold gas Cherenkov counter, covering a solid angle of 210 msr. The produced hadron will be detected in coincidence using the standard Hall C high momentum spectrometer (HMS) at 10.8 degree and a central momentum of 2.7 GeV/c (z π ≈ 0.5). The HMS has a solid angle of 6 msr and a momentum acceptance of ±10%.
With this enlarged set of asymmetries to be fitted, we have redone the analysis of [6] adding a detailed study of the correlations, and compared the resulting constraints on polarization with those of the original fit.
